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(54) [Title] HIGH DESULFURI ZATION-DENITRATION METHOD AND 
APPARATUS FOR EXHAUST GAS 
(57) [Abstract] 

[PURPOSE] To remove SOx and NOx from combustion exhaust, etc., 
containing them to a concentration as low as that of the 
environmental standard . 

[CONSTITUTION] Exhaust gas containing SOx and NOx such as fossil 
fuel combustion exhaust is denitrated (primary denitration 
process) in a catalytic denitration apparatus 2 and then 
desulfurized (primary desulf urization process) in a wet 
desulfurization apparatus 5. SOx and NOx remained in these 
treatments are removed in a SOx-NOx adsorption column 6 to low 
concentration (secondary denitration and desulfurization 
process) . An adsorbent is regenerated by heating; desorbed NOx 
and SOx are s ent to the primary denitration process and the primary; 
desulfurization process respectively to make them harmless. A 
part of the heat generated in a fossil fuel combustion facility 
is utilized for the regeneration of the adsorbent. 
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PURPOSE: To remove SOx and NOx from combustion 
exhaust, etc., containing them to a concentration as low 
as that of the environmental standard. 
CONSTITUTION: Exhaust gas containing SOx and NOx 
such as fossil fuel combustion exhaust is denitrated 
(primary denitration process) in a catalytic denitration 
apparatus 2 and then desulfurized (primary 
desulfurization process) in a wet desulfurization 
apparatus 5. SOx and NOx remained in these 
treatments are removed in a SOx-NOx adsorption 
column 6 to low concentration (secondary denitration 
and desulfurization process). An adsorbent is 
regenerated by heating; desorbed NOx and SOx are sent 
to the primary denitration process and the primary 
desulfurization process respectively to make them 
harmless. A part of the heat generated in a fossil fuel 
combustion facility is utilized for the regeneration of the 
adsorbent. 
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ftfr-afcNOxfc-fct/SOx&NOx • SOxffI6 

s -cis&ts (jh^bmb. ummx 
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(2) #ffl¥7-1 3 6 45.6 

1 2 

i ] # *»-*MM!MLEBT»3ai/, -jHRswtaaa tm-^&sf^sigBSJ&fcSBBU 

#v>tm— *&&issxe-effiau tt^KLcn^m ssc^n&om— jw&afiao&ssfflii©^*^^ t- 

axg-cfifdi-csfc*^ fcg$&fc&*«ktfWMb«i fc|g-;M&agg-e4&&-e fcg$BMt&:fe.fc 

&*n^n©ss-:*ffi3xs£«afc*:^©3g^sii wm8Wb&&^n^n©$fi-^agSTirTbns$&s 

m&mxutm-Am/mwx.mz£Q, £ siestas ^sctttSJia^TMaTam-^Kmsaa^stM 

axstK«fesafflT*=:t*!|#mt-r5^*ii3 io Btt*n^n^«©4ffiagB£fi!*.Tv>*;ii:«ft»2: 

*©## xomsstMmttte. -tzsixm 8 EJffi©&;tfx©iS^G(8i»s8gB. 

mx.mt.hxsimi!!MtSimm^-<oiRMi&mjim &m&{kto&&tmn&{t®ttn*nttm-rzr::i(><n 

-cff 5 ^ t tt z m&m i *fc » 2 ie«cd»^x jg-^BHafcag® t s-^RSMaagB * rasfcSBH 

■i»»*&tt««fl*!WMia«Wb««wpf* sg-#&a8BTfrton*&a;^£ttSfcs®«S'J'£ 

saasm-toK^iaanietuTfT^ctswiat-r^ 20 aa«Bt*KW, ^n^nwjg-^gstBTr&ab 

**©«3H#5& ; 5«£3!K Sg8;8?<B&M»*V>tt&Mffi ft5ft&583£B. > 

ft*. 86**JI©ftfctt. -b'JSA, * >3>*A, X MMHli 1] M-^K«Ma»Bt^-^JBlSlS«ia 

x, /^j^A©&fc4&*£VMicn'&©&jas ; &v>tt g«t**ft^n^«©ffia8B*4^Tvv*c.£*»* 
«?an*v»rn*>©*H*fliv», *&. ss^se^ks coo on 

K6SffltK«ffl®raRfK«»itb-cttitrSB^ssg5fl;#;® BSJSlfe-ffcfer (sox) . 'gsmito (NOx) «Ksr 

«Ci:*«'«i:-r-5^3Bli'S:^b4©Vi-rn35McE* [0 0 0 2] 

©»jtfx©KfleKaiR«c&ft. [^©Stfff] ft5«s»*©«s«»#^ ( t , K:^*n. * 

axg-c^*T?€?i*^fc^Kfl;®r*«ttrta^»ft ! i*i *&6-r. *cTW»«p©i«»*««s**«ii©Bi 

&^n^n©jg-^ax@£hm&s»^&fliv>-5 ssttfcc^x^osoxBJ^wwBiss^iSAWfc 
»r:&RW»aiSfcm=^»tfaaxgi;:.fcD, 3 5. 40 t&tbztu WB&W\&TVK:&mmK:fimz&ite>ftx 

tc«»***ci**u. WB««HoH&*wi«ii©artii w*. sox&**«icia*«©te«>* , *** f . 

fc*otfv». a*«^ttj«MEa*«fls*ibTifc» ft£*»6»fflan«*M©i**x»afcitcacoi-t» 
■ft*BK«*©««BWfc«ifcix"r*n«iiwr«*.. ca (oh> i-ox9«j-ft»««tT»sa»«tt«« 
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(3) 

3 

$kh<D&d\Z, S'Ox, NOx»»Kia3H«3Rffllci8* 
Ct**frtonTViT, «*ttNOx» 

*&a£fro &swx *o^t s o x »sg«aK«-r 

[0 0 0 3] id«-C, ±E«»a*B*«»*W±« 

aut-r^< w*htv^. b*u io 

■ 86 0- 1*3 9 3 1 9* K«jBaiSteOlr»T»M*aBB 
6 4-2 4 2 0W::ASn**3lC«ttfclB««lca» 

[0 0 0 4] 

WtUT^ffiCDgWtUT^^^m (SffiSOxTB it? 
T^fitO. 0 4ppm, NOxT^O, 0 4 — 0. 0 6 
ppm) *38j*Tr#*t»©*«a*nTV^. b**U M 

tt<DRfikRfl!&ffitt n n & fciwarc* * t><^*ctt^ < , 
o 4 p pm©a*tt^OHiirc»stt^o-ea:<ft* 

«k «^tf«Jfi(ONHi*31S»tr*«JWRlBiftiC* 
V>T««*&* bfc ONH, «»ft«ifl bTRffi$5£S5 

0. 0 4 p pm^SJBKT5C^«ffilS-C^^. *%^C0 
[0 0 0 5] 

MatrcAoTaja^ns. -r&fc^. *r 
H*aaxSTffi«u ifiv>TS— ^RSSffiaxarffia 

\Z£K), *Slc«jM*TIS§HSTS**XOKfllRSItR 

s-^Ratiaasit t jg-^RataassB zmxms 

«-*R«ffia^©t^-^?^13il8BTfflar^^ 



®g8¥7- 1 3 6 4 5 6 
[0 0 0 6] *RH4>4MR»* flS5«*W#Xfc£(DS 

ox*irmox*«tr»3tfxftR«saab og-*:R 

«i&axa) , tt^TRIK«9b (S-*M5iSI 

5*=:*RHffl3Bixa* i^JB^^ataaxa-c* 5 

NOx * itfs O x £xKKT&»&£Tl8i*-r* icafe 
fcDNo x & j^s o x o^n^fwz^xm—'AiSM 
xa £»— *aaxa * ic»fc* t * & 

[0007] -jii-*R«j*iaxatei*, nh,, rx* 
R«a«a**<o**»B-e*, *fcK»56*3aj«oa:8e) 
SESEbTaffl-c**. mmzm-xmmmjimztec 

aCC^Ca (OH) iOX7'J-SMW<5i^ 

R»a*tt£©4i»oR«a«***©**afflTr** * 

tt) ****a:i!©JlMftfr*«3Ebrafflt?*». 

ri^axafc^Rsw»«!>pixate±Eflao<z>*a*«" 

[0008] *mw<om0&wi}$. m-'A&mtmxm 
*5i;t;^-*R^fflaxatc©*ffijB;^<D^s*affl 
* b, m~A&m&wxn&&zfim-ABimwmxmz®t 
^ssa^-r^cttc*^. a^fe^^^RSE^iibT 
ttigttKftR^atbTtt^-r^^tt^jo&nT^s 
mz-\*mmmfsx\ziM.i&mmhftm^ se#x*<o 
so x oaiie^at^fcABt^jBios*©**^* < fc 

&&\z <t DjaaT**^*© s o x ©swemsv**:* 

^.OO, Bft*ftfl!)«|»T?**SOx«)l(i^l»'36**31ft 
[0 0 0 9] RWafcASRSCWstbTtt^l/*** 

0i k an* v> fcafcffluotRflioajr x*aa kojb $ n 
cd«-& t ra^icjua-r * ic ± o swx * <o n o x 
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[ooio] *««<o*6ictt.o»«tt, ?g-:&Ji»58ffi 

x&<J:zj:s O x ftJU-cDxa-WRSttt-CftS-r* - tic 

OxtSOx © Wtt«***R**teas»Ta £ t fc«fc 
D, NOxftSJUtSOxBiMd**- ©8»*fc»& 

5f &J t S O x l»a**-©i»J» fc=^te»BUT* 

[0 0 11] *58W«DS6lC«SO<M»tt. ±S2<3NOx 
tsoxoom— <0R*XSIw«fc«>l»S& (1) 
NOx4:SOxOlfl»lll»at3«OT*^tteJ:D» * 
fctt (2) N0x»*3HtS0x««»J**-O»«« 

(3) NOx»*JBtSOxR*3a&m— 

stc^ss tTMt^ £ tic j: osaar * £ t a? 
no x tsox <Dmt&mm*®Lmm\z%m?*jjm\~ 

&^XYZ, #5*T%&<-a©»*3BTrNOxi:SO 
x*«l»=S-C**fJj«*«*3>. NOxKf^SO 

Vi^^J^fe^. S&fc* NOxStatSOxBJH!! 

*C€?^*J^<h, ^^iC^J^^NOxK^rSJ^SOx^ 30 
*D*ftr*ttK^*«^KlttSOx8S»3B*ffla« 

x <D±mw \znox y&m&miM \zmm-r % z.t\z& 
[0012] *»wfcafflf*Nox»*afctt, 

tf>£«5&&K\ Fe, Co, Mi, Rh, Pd^liP 
t^eflDJBSKO**!*-*^!******. Cr, Mn 
*&ttW»:£0»6lR*«©Bfcft«, Ce, In. Sn 

tLT«S.ttjR*6^»Stt«*dtrK»3W*ffl^. R 

C fc**T# ^. *JMBICJBV>* S O x 8»JHfcrPViTtt 
S O x <Ojft*R«tt««N O x iCtfc^T;*:*^ 2: £x> 6 Jb 
ENOxK«rSI©iai:/L/i:SSOx®^SlIi:L/T3affiT 50 



TB1EN O x K^JRJ tSOx R**J*»&fll L- & *> <& 
[0 0 13] ^KWOiEBWtt^OWrttAoTtiJB 

— &R»ffiSSB*R*ERU as tenets--* 

c t^i?^^. ) t*R»/*n<n 
xsm- % A^&mmm\znmm^^m^m^ftm^ 
[0014] a*©ttst©n»R«R«afc*va-ctt» 

LTBttU *fc, NHiftS8»t*utt:«fcDNOx 

S«tt«BWt»f»ff , 1 6 4- 1 6 51: SlB3*>t, 'fls 
*X*BS», S8#B4^ 4 5 9-4 6 31(19 
8 2) ) . £<0*ttTtta«T?tt***»tP3WWt«i: 
6*S*»»:^bNHiX)tSpx tE«U"C5lt5fcS*lR 

[0015] 

MUM] aTA#tt*a««»«fT**W*»«>fc» 
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(5) 

7 

6 <0S Ox, NOx©B**»*fcKWr**«, *5B93 
fi*8J»^7,lc:^3e^n5 ! foC0Tt)ft:< SOx, NOx i0 

^tttiCD-cfcntf**?!*^^**. sox 

[0 0 16] ^SS^l 

bib. *a«o*8«)- submit** 5«a*#-f? 

CDS Ox, NOxCDBj?3/X?AOSlB7D 
— £TF\ Hlte«fcD*«lB«*RI8T*. Ell 
iC^TtfW 5 1 .*fflfc:»3 7 0 , C©KjS**»Xl4»Sf 

xa- > 1 1 ottKBfliBv 20 

JBHHjaa£f?3. K«*»4tfUKS^NHiJ3feA*©R«- 
*#*^*frfc«fcD»ft**i. 3rt&*47 0-8 0%T 
»tK ADNOx»K^3 0 0 ppmT*ntfBa-CI4 
NOxSWett6 0^9 0 ppmtft:5. *fc«J-^NH 

ft«kttt««fflTtltt> NOx|lte6*9 9%fc*Pltt*m 
ft<, 21<0»#K:»4NOxa«tt3 ppmaflElC*-CT 

AnSOxiftffidt9 0 0 p pmco«-g-t4fflPJ44 5 p p 
£Sjrr*Efcfc«fcD» «*tfffl*ttfc:feV>T>4»aiC 

«fSfi/sf^^a^tt^*^>^:^ox*icj:o sox 4? 
»**9 9»a±*>5FarttT»4«:<,- z<Dm&\z\mn 
soxmmts p pmKTfcfc*. 

[0017] «SR«£«5&a&SWXtt±EHSCtt 
«4Sg4t?X7-^U b-^-3 £a&»:*JX£*k3fcifcU 

r i o st^-camm**. co#«f4»#x*<o*ait» 
©R*xaK:*vtswB*B±r5«i*^a5s. #x/ 

#X&3S»§84£ffifc!fe#XfctNOx • SOxK«4F 
(JB-5WBWI. JRIk&fD 6K:2i?K &#X*<DNOx 



4*B¥7-l-3 6 4 5 6 

7*3RT*»«lC»mrS- NOx • SOx®««6>t« 
<0»«attfflH»fclli-r*^ WffeteMI&r>Tta#-f 
5 1 OMP©W©#*XS!R3IHPM^«»5^ > 1 

Ox • SOxK^«6^coK^Oj(iq^tC«^?t!lt^ 
^XSjtft^W^^^it^^^^^^^e^M^ 

« 6 icas. $ e ic»#x«pfc**n««***R«»fp 
fl*tfa»»^«tt©«#te 

ffTr»»x*<z>86*aws&««r5. i»*6^s«tti 

* n* Sa«C0 N O x 33 <kt/ S O x «-Stf#2fX i4jR*' 
NOx • SOx»^7-f>l SftBCTttlKKMHI 
2(DWtHU WflUBflMBaT*. ^Htot^Xy-Afc: 
fe^Tl4^^8t^ifcr)»ffi^g: ; £, W7lOtiI 
□ , XT— t— * — 3<h#X/;tfX&3£&I34<Z>R8 

[0 0 18] ^Sfi^2 
EI 2*4, *S6IBO«0*««l^-r«a7D-T?*D, 

6 *Wmm 6 A* *tfiR«* 6 B 0«&IC Ufe £ 
ttdifc*. **JM»fc:fcV>TW:, 6 A#?f 

®^6BTNOx^it;SOxCDK««fTV\ ffltC© 
6 B**W£fe+fc!ft#*6 AT?N OxWtf.SOxO 

* fc ->Zf : A*#Srf?jh"r * Cti< SUET £ £ fcsWT? 

Rtl8Tt«Ufc«S8*(OlWNOx6 .ttfS O 
x §-*»S-r^ £ < K#— ^fllfflaxa* 

[0 0 19] 

uwwoas*] K±o*aswo*ttic<fcn«, sox, 

NOx*«T«tt##Xfc£x>S> SOx^NOx 

[0@<ofBm^i»M] 

[0 2] *S29I<Z> — HSS^J07 D-$^t0t?» 

s, 5-a£Ktttt* , 6-n 

ox • soxt&mm (m-xsi®* mmm&w) . 7 
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(72) &wm mm mm 

(72) S§9m *S as 

£«&B5lTfc*;*;W7TBl#l^ ft 
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(72)»bj* m 
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